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Abstract
Background The Dietary Inflammatory Index (DII), as a novel indicator
for describing the inflammatory potential of diet, has been widely applied in
research on chronic diseases.

Objective This study evaluates the association between DII and the risk of
upper gastrointestinal cancers (UGIC).

Methods We systematically searched English-language databases (PubMed,
Web of Science, Embase, Cochrane Library) and Chinese databases (Wanfang
Database, CNKI, VIP Database) to include observational studies published be-
tween 2015 and 2022 that explored the association between dietary inflamma-
tory scores and UGIC risk. Meta-analysis was performed using RevMan 5.4.1
software, pooling odds ratios (OR) and 95% confidence intervals (CI), with sub-
group analyses conducted according to study region, tumor site, pathological
type, sex, Helicobacter pylori infection status, and other factors.

Results A total of 11 case-control studies involving 9,015 participants were
included. Meta-analysis results showed that in categorical DII, individuals in
the highest DII category had an increased risk of UGIC compared to those in
the lowest DII category (OR = 1.81, 95% CI: 1.65–1.97). Among different tumor
types, esophageal cancer showed the highest risk increase (OR = 2.20, 95% CI:
1.69–2.86), followed by gastroesophageal junction cancer (OR = 2.04, 95% CI:
1.24–3.36), and gastric cancer risk was significantly increased (OR = 1.95, 95%
CI: 1.42–2.67). Notably, esophageal squamous cell carcinoma risk (OR = 2.68,
95% CI: 1.74–4.13) increased more markedly than esophageal adenocarcinoma
(OR = 2.59, 95% CI: 1.44–4.69). In continuous DII, each one-unit increase in
DII was associated with a 53% increase in UGIC risk (OR = 1.53, 95% CI: 1.25–
1.88). In subgroup analysis, the risk increase was more pronounced in females
(OR = 2.61, 95% CI: 1.79–3.79) than in males (OR = 1.27, 95% CI: 0.89–1.83).
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Conclusion A diet with high DII scores may increase the risk of UGIC, par-
ticularly evident in esophageal cancer and female populations.
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Abstract
Background: The Dietary Inflammatory Index (DII) has emerged as a novel
indicator for characterizing the inflammatory potential of diet and has been
widely applied in chronic disease research. Objective: This study evaluates the
association between DII and the risk of upper gastrointestinal cancers (UGIC).
Methods: We systematically searched English-language databases (PubMed,
Web of Science, Embase, Cochrane Library) and Chinese databases (Wanfang
Data, CNKI, VIP Database) to include observational studies published between
2015 and 2022 that examined the relationship between dietary inflammatory
scores and UGIC risk. Meta-analysis was performed using RevMan 5.4.1 soft-
ware to pool odds ratios (OR) and 95% confidence intervals (CI), with subgroup
analyses conducted according to study region, tumor site, pathological type, sex,
and Helicobacter pylori infection status. Results: Eleven case-control studies
comprising 9,015 participants were included. The meta-analysis revealed that
individuals in the highest DII category had an increased UGIC risk compared
to those in the lowest category (OR = 1.81, 95% CI: 1.65–1.97). Among dif-
ferent tumor types, esophageal cancer showed the highest risk increase (OR =
2.20, 95% CI: 1.69–2.86), followed by gastroesophageal junction adenocarcinoma
(OR = 2.04, 95% CI: 1.24–3.36) and gastric cancer (OR = 1.95, 95% CI: 1.42–
2.67). Notably, esophageal squamous cell carcinoma risk (OR = 2.68, 95% CI:
1.74–4.13) was higher than that of esophageal adenocarcinoma (OR = 2.59, 95%
CI: 1.44–4.69). In continuous DII analysis, each one-unit increase in DII was
associated with a 53% increase in UGIC risk (OR = 1.53, 95% CI: 1.25–1.88).
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Subgroup analysis indicated a more pronounced risk increase in females (OR =
2.61, 95% CI: 1.79–3.79) than in males (OR = 1.27, 95% CI: 0.89–1.83). Con-
clusion: A diet with higher DII scores may increase UGIC risk, particularly for
esophageal cancer and among female populations.

Keywords: Dietary inflammatory index; Upper gastrointestinal cancer; Inflam-
matory diet; Meta-analysis

Introduction
Upper gastrointestinal cancers (UGIC), including gastric cancer and esophageal
cancer, accounted for approximately 1.6 million new cases and 1.3 million deaths
globally in 2018 according to GLOBOCAN data. Gastric cancer ranks as the
fifth most common cancer worldwide, while esophageal cancer is the seventh,
with both among the top ten causes of cancer-related mortality. Established
risk factors for gastric and esophageal cancers include metabolic, environmental,
epigenetic, and genomic factors, as well as Helicobacter pylori (Hp) or EB virus
infection, nutritional status, physical activity, and lifestyle patterns. Accumu-
lating evidence demonstrates that chronic inflammation plays a crucial role in
tumorigenesis and progression, while dietary components can generate bioactive
substances that promote chronic inflammation, thereby maintaining an inflam-
matory tumor microenvironment that facilitates cancer cell survival, prolifera-
tion, and metastasis. For instance, saturated fatty acids, omega-6 fatty acids,
processed meats, and red meat contribute to the development of chronic low-
grade intestinal and systemic inflammation, whereas folate, omega-3 polyunsat-
urated fatty acids, and fiber can reduce inflammatory factor infiltration and al-
leviate inflammatory responses. A meta-analysis on meat consumption reported
that each 100 g/day increase in red meat intake and each 50 g/day increase in
processed meat intake elevated gastric cancer risk by 26% (95% CI: 1.11–1.42)
and 72% (95% CI: 0.64–1.15), respectively. Conversely, the Mediterranean diet
is widely recognized as a healthy dietary pattern due to its anti-inflammatory
potential.

In 2009, researchers at the University of South Carolina first proposed the Di-
etary Inflammatory Index (DII) to assess the potential inflammatory effects
of individual diets. In 2014, Shivappa et al. reviewed nearly 1,943 articles
and updated the DII scoring system based on the ability of foods, nutrients,
and other bioactive compounds to modify specific serum inflammatory mark-
ers: C-reactive protein (CRP), tumor necrosis factor-𝛼 (TNF-𝛼), interleukin-1𝛽
(IL-1𝛽), interleukin-10 (IL-10), interleukin-4 (IL-4), and interleukin-6 (IL-6).
Using representative data from regional dietary surveys across 11 countries as
the standard for comparing 45 dietary components, they classified 36 as anti-
inflammatory and 9 as pro-inflammatory. For each individual dietary compo-
nent, exposure Z-scores were calculated relative to the“standard global dataset
mean.”To minimize the impact of right skewness, Z-scores were converted to cen-
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tered percentiles (n) and multiplied by the corresponding inflammatory score (b)
for each food component to obtain component-specific DII scores. The overall
DII score was obtained by summing all component-specific scores:

DII = 𝑏1 × 𝑛1 + 𝑏2 × 𝑛2 + ⋯ + 𝑏45 × 𝑛45

Thus, DII enables quantitative comparison of the inflammatory potential of indi-
vidual diets, with higher scores indicating more pro-inflammatory diets, holding
significant epidemiological value for predicting chronic diseases associated with
inflammatory dietary patterns.

DII assesses the inflammatory potential of overall dietary patterns using food
frequency questionnaires (FFQ) to quantify macro- and micronutrient intake,
and has been widely applied in studies examining cancer risk associations, in-
cluding gastric and esophageal cancers. However, due to variations in study
design, geography, population characteristics, and tumor subtypes, consistent
conclusions have not been reached. Therefore, this meta-analysis was conducted
to evaluate the relationship between DII scores and UGIC risk, with subgroup
analyses by tumor site, pathological type, Hp infection status, region, and sex
to comprehensively explore sources of heterogeneity and provide evidence-based
dietary recommendations for gastric and esophageal cancer prevention.

Methods
1.1 Literature Search

We systematically searched PubMed, Web of Science, Cochrane Library, Em-
base, CNKI, Wanfang Data, and VIP Database from inception to October 10,
2022. Two investigators independently conducted the search using a combina-
tion of MeSH terms and free-text keywords. Search terms included “dietary
inflammatory index,”“DII,”“anti-inflammatory diet,”“upper gastrointestinal
cancer,”“esophageal neoplasm,”“gastric neoplasm,”“ESCC,”“EAC,”and their
Chinese equivalents, as well as synonyms. Additionally, we performed manual
searches of reference lists from retrieved articles and reviews to identify addi-
tional eligible studies.

1.2 Inclusion and Exclusion Criteria

Inclusion criteria: (1) Observational studies, including case-control or cohort
studies; (2) Cases confirmed as upper gastrointestinal malignancies (gastric or
esophageal cancer) through medical records and histopathological reports; (3)
Inclusion of categorical DII metrics (highest vs. lowest DII categories); (4) Clear
reporting of outcome measures such as odds ratio (OR), relative risk (RR), or
hazard ratio (HR).
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Exclusion criteria: (1) Non-observational studies such as reviews, expert com-
mentaries, or case reports; (2) Unavailable full text; (3) Duplicate publications;
(4) Non-Chinese or non-English literature; (5) Unreported or non-extractable
effect measures.

1.3 Literature Screening and Data Extraction

Two researchers independently screened literature, extracted data, and cross-
checked results. The screening scope included all potentially eligible studies
identified through database searches and reference lists. During initial screening,
titles and abstracts were reviewed to remove duplicates and irrelevant studies.
Full texts were then thoroughly evaluated against inclusion and exclusion crite-
ria. For studies with questionable or missing data, corresponding authors were
contacted to obtain complete information. Disagreements were resolved through
discussion with a third investigator. Extracted data included: (1) Study charac-
teristics (title, first author, design, sample size, publication year, region, dietary
assessment tool, number of DII components, and covariate adjustments such as
total energy intake, age, sex, education, smoking, alcohol consumption, physi-
cal activity, gastroesophageal reflux, and Hp infection); (2) Baseline participant
characteristics (age, sex distribution, tumor subtypes); (3) Effect measures (OR,
RR, HR, and 95% CI).

1.4 Quality Assessment

Study quality was evaluated using the Newcastle-Ottawa Quality Assess-
ment Scale (NOS), which comprises three domains: selection, compara-
bility, and outcome measurement. Studies were classified as low quality
($�3𝑝𝑜𝑖𝑛𝑡𝑠), 𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦(4–6𝑝𝑜𝑖𝑛𝑡𝑠), 𝑜𝑟ℎ𝑖𝑔ℎ𝑞𝑢𝑎𝑙𝑖𝑡𝑦(�$7 points).

1.5 Statistical Analysis

Meta-analysis was performed using RevMan 5.4.1 software provided by the
Cochrane Collaboration. OR and 95% CI were used as effect measures for
all studies. Heterogeneity was assessed using the chi-square test with 𝛼 = 0.10.
A fixed-effects model was applied when I2 ≤ 50% and P > 0.10 (indicating low
heterogeneity), while a random-effects model was used when I2 > 50% and P
≤ 0.10 (indicating high heterogeneity). Subgroup analyses were conducted by
cancer site, study region, age, number of DII components, and adjustment for
total energy intake to explore sources of heterogeneity. Publication bias was
visually assessed using funnel plots, and sensitivity analysis was performed by
sequentially excluding each study to evaluate the stability of results and the
potential influence of individual studies on the pooled effect size.
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Results
2.1 Literature Search Process

The initial search yielded 854 articles: 387 from PubMed, 346 from Web of
Science, 18 from Embase, 64 from Cochrane Library, 28 from Wanfang Data,
5 from CNKI, 3 from VIP Database, and 3 from manual searches. After re-
moving 498 duplicates, 321 articles were excluded based on titles and abstracts
(reviews, systematic reviews, conference abstracts, interventional studies, or ir-
relevant research). Thirty-five articles underwent full-text review, and 24 were
subsequently excluded due to incomplete outcome measures or other reasons,
leaving 11 high-quality English-language studies for final inclusion. The screen-
ing process is illustrated in Figure 1 [Figure 1: see original paper].

2.2 Characteristics of Included Studies

The 11 case-control studies included 3,124 cases and 5,927 controls, published
between 2015 and 2021. All studies calculated DII using the 2014 Shivappa
updated scoring system. All reported categorical DII, while five studies also
reported continuous DII. Five studies focused on gastric cancer, and six on
esophageal cancer. Among esophageal cancer studies, five reported esophageal
squamous cell carcinoma and two reported esophageal adenocarcinoma. Seven
studies were conducted in Asia and four in Europe. Three studies performed sex-
stratified analysis, and three performed Hp infection-stratified analysis. Eight
studies adjusted for total energy intake in their covariate analyses. Quality
assessment using the NOS scale and baseline characteristics of included studies
are presented in Table 1 .

Table 1 Baseline Characteristics and NOS Quality Evaluation of In-
cluded Studies

StudyCountry
Cancer
Type

FFQ
Items

Sample Size
(Case/Control)

DII
Compo-
nents

OR
(95%
CI)

Covariate
Adjust-
ments

Shivappa
2016[20]

Italy Gastric 78(31) 230/143 vs
547/286

106(35) Categorical:
2.35
(1.32–
4.20);
Con-
tinu-
ous:
1.19
(1.06–
1.34)

���
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StudyCountry
Cancer
Type

FFQ
Items

Sample Size
(Case/Control)

DII
Compo-
nents

OR
(95%
CI)

Covariate
Adjust-
ments

Lee
2017[21]

Korea Gastric 1164 388/249 vs
776/498

106(35) Categorical:
1.63
(1.15–
2.29)

����������

Vahid
2018[24]

Iran Gastric 177 82/37 vs
95/43

168(31) Categorical:
3.39
(1.59–
7.22);
Con-
tinu-
ous:
2.65
(1.73–
4.07)

���������

Kim
2020[25]

Korea Gastric 1125 373/242 vs
752/487

106(35) Categorical:
1.41
(1.00–
2.06)

���������

Ahmad
2021[26]

Iran Gastric 270 90/66 vs
180/131

103(29) Categorical:
3.59
(1.16–
11.02)

���

Shivappa
2015[18]

Italy Esophageal1047 304/275 vs
743/593

78(31) Categorical:
2.47
(1.40–
4.36);
Con-
tinu-
ous:
1.23
(1.10–
1.38)

����

Shivappa
2015[17]

Iran Esophageal143 47/18 vs
96/38

125(27) Categorical:
8.24
(2.03–
33.47);
Con-
tinu-
ous:
3.58
(1.76–
7.26)

���
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StudyCountry
Cancer
Type

FFQ
Items

Sample Size
(Case/Control)

DII
Compo-
nents

OR
(95%
CI)

Covariate
Adjust-
ments

Lu
2016[19]

SwedenEsophageal1400 594/488 vs
806/667

63(36) Categorical:
2.42
(1.57–
3.73)

����������

Shivappa
2017[22]

IrelandEsophageal480 224/189 vs
256/216

101(25) Categorical:
1.96
(1.11–
3.47)

����������

Abe
2018[15]

Japan Esophageal1729 433/376 vs
1296/1122

47(19) Categorical:
1.71
(1.54–
1.90)

���������

Tang
2018[23]

China Esophageal739 359/260 vs
380/269

137(23) Categorical:
2.55
(1.61–
4.06)

���

Note: DII = Dietary Inflammatory Index; FFQ = Food Frequency Question-
naire; NA = data not available. Covariate adjustments: � total energy intake, �
sex, � age, � education level, � interview year, � smoking, � alcohol consumption,
� BMI, � physical activity, � first-degree family history of cancer, � Hp infection,
� gastroesophageal reflux, � non-steroidal drug use.

2.3 Meta-Analysis Results

2.3.1 Association Between DII and UGIC Risk A significant positive
association was observed between DII and UGIC risk. As shown in Figure 2
[Figure 2: see original paper], for categorical DII, individuals in the highest DII
category had an increased UGIC risk compared to those in the lowest category
(OR = 1.81, 95% CI: 1.65–1.97, P < 0.00001), with no substantial heterogeneity
across studies (I2 = 43%, P = 0.06), warranting use of a fixed-effects model.
For continuous DII, each one-unit increase was associated with a 53% increase
in UGIC risk (OR = 1.53, 95% CI: 1.25–1.88, P < 0.0001), with significant
heterogeneity observed (I2 = 87%, P < 0.00001), requiring a random-effects
model (Figure 3 [Figure 3: see original paper]).

2.3.2 Association Between DII and Gastric Cancer Risk As illustrated
in Figure 4 [Figure 4: see original paper], DII was positively associated with
gastric cancer risk. Compared to the lowest DII category, the highest cate-
gory showed a 95% increase in gastric cancer risk (OR = 1.95, 95% CI: 1.42–
2.67). Only Lee et al.[21] performed stratified analysis by intestinal and diffuse
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gastric cancer subtypes, precluding further subgroup analysis by pathological
classification.

2.3.3 Association Between DII and Esophageal Cancer/GEJ Cancer
Risk As shown in Figure 4, DII was positively associated with esophageal can-
cer risk, with the highest DII category showing a 2.2-fold increase compared to
the lowest category (OR = 2.20, 95% CI: 1.69–2.86). Gastroesophageal junction
adenocarcinoma risk was also elevated (OR = 2.04, 95% CI: 1.24–3.36). Risk
varied by histological subtype, with esophageal squamous cell carcinoma (OR =
2.68, 95% CI: 1.74–4.13, I2 = 74%) showing a greater increase than esophageal
adenocarcinoma (OR = 2.59, 95% CI: 1.44–4.69, I2 = 47%) (Figure 5 [Figure 5:
see original paper]).

2.3.4 Subgroup Analysis Subgroup analyses were performed by study re-
gion, tumor site, pathological type, Hp infection status, and number of DII
components. None of these factors were identified as sources of heterogeneity
(Table 2 ). Regional subgroup analysis revealed a higher UGIC risk increase in
European populations (OR = 2.31, 95% CI: 1.78–3.00) compared to Asian pop-
ulations (OR = 1.98, 95% CI: 1.55–2.53). However, due to the lack of data from
the Americas, these findings require further confirmation. Sex, FFQ adminis-
tration method, and total energy intake adjustment may be potential sources
of heterogeneity, but the small sample sizes in each stratum limit definitive
interpretation.

Table 2 Subgroup Meta-Analysis Results for DII and UGIC Risk

Subgroup
OR (95%
CI)

Heterogeneity Test I2

(%)
Between-group
Heterogeneity

Study
Region
Asia 1.98 (1.55,

2.53)
43

Europe 2.31 (1.78,
3.00)

47

Sex
Male 1.27 (0.89,

1.83)
0

Female 2.61 (1.79,
3.79)

68

Tumor
Site
Gastric
cancer

1.95 (1.42,
2.67)

0

Esophageal
cancer

2.20 (1.69,
2.86)

58
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Subgroup
OR (95%
CI)

Heterogeneity Test I2

(%)
Between-group
Heterogeneity

GEJ
adeno-
carci-
noma

2.04 (1.24,
3.36)

0

Pathological
Type
Esophageal
squa-
mous
cell car-
cinoma

2.68 (1.74,
4.13)

74

Esophageal
adeno-
carci-
noma

2.59 (1.44,
4.69)

47

DII
Cate-
gory
Categorical
DII

1.81 (1.65,
1.97)

43

Continuous
DII

1.53 (1.25,
1.88)

87

Hp In-
fection
Status
Positive 1.47 (1.08,

1.99)
0

Negative 1.90 (1.33,
2.71)

0

FFQ
Admin-
istra-
tion
Self-
administered

1.68 (1.53,
1.85)

0

Interviewer-
administered

2.95 (1.96,
4.43)

68

Number
of DII
Com-
po-
nents
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Subgroup
OR (95%
CI)

Heterogeneity Test I2

(%)
Between-group
Heterogeneity

<30 2.41 (1.88,
3.08)

0

$�$30 2.01 (1.57,
2.57)

58

Total
Energy
Intake
Adjust-
ment
Yes 2.25 (1.58,

3.22)
68

No 2.23 (1.85,
2.68)

0

Overall 1.70 (1.53,
1.88)

<0.0001

Note: DII = Dietary Inflammatory Index; FFQ = Food Frequency Question-
naire; Hp = Helicobacter pylori.

2.4 Sensitivity Analysis and Publication Bias

Sensitivity analysis was conducted by sequentially removing individual studies
to assess their impact on the overall UGIC risk estimate and heterogeneity. The
results showed minimal fluctuation in OR values after removing any single study,
indicating robust and stable findings. Funnel plot assessment suggested poten-
tial publication bias among included studies (Figure 6 [Figure 6: see original
paper]).

Discussion
Inflammatory components participate in the formation of the tumor microenvi-
ronment and are closely associated with tumorigenesis at all stages, including
DNA damage, immune surveillance evasion, and microbial synergistic effects.
Microorganisms contribute to carcinogenesis through interactions with host im-
mune systems and signaling pathways, leading to immune activation and cel-
lular proliferation. As the primary source of nutrients and energy, diet plays
a vital role in sustaining life, and the role of dietary components in chronic
inflammation development is increasingly recognized. As a hotspot in nutri-
tional epidemiology, various dietary patterns and inflammation-based scoring
systems have been developed to investigate diet-disease relationships, includ-
ing the Mediterranean Diet Adherence Score (MEDI-LITE), Healthy Eating
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Index (HEI), and DII. Given the collinearity among dietary components, as-
sessing overall dietary patterns better overcomes limitations of evaluating single
components or nutrients. Based on global monitoring data, DII not only quali-
tatively distinguishes between anti-inflammatory and pro-inflammatory dietary
tendencies but also quantitatively evaluates the total inflammatory potential of
dietary patterns, with its validity confirmed by multiple serum inflammatory
markers such as CRP, IL-6, and TNF-𝛼.

This meta-analysis pooled 11 studies comprising 9,015 participants to evaluate
the DII-UGIC relationship. The findings demonstrate a positive association be-
tween high DII scores and UGIC risk. In categorical analysis, individuals in the
highest DII category had an 81% higher UGIC risk compared to the lowest cat-
egory, with the magnitude varying by tumor type: gastric cancer risk increased
by 95%, esophageal cancer by 120%, and esophageal squamous cell carcinoma
by 168%—slightly higher than esophageal adenocarcinoma (159%). In continu-
ous analysis, each one-unit DII increase conferred a 53% increase in UGIC risk.
Subgroup analysis revealed a more pronounced risk increase in females than
males. These findings underscore the potential benefits of anti-inflammatory
diets for UGIC prevention and hold important public health implications.

Similar results have been reported in meta-analyses examining DII and other
cancers: highest DII categories were associated with a 25% increase in breast
cancer risk (RR = 1.25, 95% CI: 1.09–1.44), 73% increase in prostate cancer risk
(OR = 1.73, 95% CI: 1.34–2.23), and 107% increase in head and neck cancer
risk (OR = 2.07, 95% CI: 1.82–2.35). A study on DII and overall cancer risk
demonstrated a 25% increase in cancer incidence (RR: 1.25, 95% CI: 1.16–1.35)
and 67% increase in cancer mortality (RR: 1.67, 95% CI: 1.13–2.48). Chronic in-
flammation more extensively participates in epithelial tumor development, with
robust evidence linking pro-inflammatory diets to colorectal cancer. This study
similarly demonstrates markedly elevated risks for gastric and esophageal can-
cers. The stronger association between inflammatory diets and gastrointestinal
cancers may relate to complex immune regulation from inflammation-activated
immune systems. Dietary components and nutrients directly contact the di-
gestive tract, where chronic inflammation upregulates various cytokines and
chemokines that stimulate progenitor cell recruitment and engraftment into gas-
tric cancer tissues. Cytokines further recruit and activate inflammatory cells
such as neutrophils and macrophages, generating reactive oxygen species that
impose oxidative stress on gastric epithelial cells and induce carcinogenesis. Sim-
ilarly, the esophageal tumor microenvironment is mediated by cytokine levels,
with inflammatory mediators such as vascular endothelial growth factor, CRP,
and IL-8 inducing neovascularization and inhibiting immune cell recruitment
to tumor sites. Inflammation also modifies the extracellular matrix, providing
structural support for tumor growth.

Diet represents a series of complex interacting exposures with cumulative effects
on inflammation and carcinogenesis. However, as a modifiable personal fac-
tor, developing rational dietary strategies is particularly important, especially
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among high-risk populations. Anti-inflammatory diets may thus constitute an
important measure for reducing cancer risk. The DII scoring system provides an
effective tool for quantifying dietary inflammation and offers valuable evidence
for cancer etiology and prevention strategy development.

Although all included studies were of moderate-to-high quality, with control
groups matched for age and sex and comprehensive covariate adjustment, sev-
eral limitations exist. All studies were case-control designs, limiting causal in-
ference compared to prospective intervention trials. While uniform use of FFQ
for dietary assessment reduced heterogeneity and enhanced comparability, im-
plementation variations existed: three studies used self-administered FFQs and
three used interviewer-administered FFQs. Self-administered FFQs may involve
dietary recall avoidance and social desirability bias. Additionally, FFQs retro-
spectively collect dietary intake frequency and quantity over extended periods,
introducing inevitable recall bias. Dietary habits may also change during follow-
up periods. Furthermore, the included studies comprised only European and
Asian data; given substantial dietary variations across populations, regions, and
cultural backgrounds, validation in larger-scale, more geographically represen-
tative prospective studies is needed.

In summary, compared with low pro-inflammatory diets, high pro-inflammatory
diets may increase UGIC risk, with more pronounced increases observed in
female populations. Under professional nutritional guidance, reducing pro-
inflammatory dietary intake is advisable. These conclusions require validation
in larger-scale, prospective, multicenter clinical trials. As a novel tool for assess-
ing dietary inflammatory potential, DII warrants further refinement. Future
research should clarify the complex relationships among diet, inflammatory
markers, and related diseases, explore underlying biological mechanisms, and
provide additional insights for personalized cancer prevention and therapeutic
targets.

Author Contributions
Zhai Leilei contributed to methodology development, study implementation, re-
view, and writing. Zhai Leilei and Zhao Shupeng conducted literature screening
and data extraction. Zhao Shupeng performed data analysis and visualization.
Yao Ping provided research planning, guidance, quality control, and funding
support.

Conflict of Interest
All authors declare no conflicts of interest.

chinarxiv.org/items/chinaxiv-202212.00164 Machine Translation

https://chinarxiv.org/items/chinaxiv-202212.00164


Data Availability Statement
The scientific data supporting this study have been publicly released in the
Science Data Bank of the Chinese Academy of Sciences and can be accessed at
https://doi.org/10.57760/sciencedb.06954 or https://cstr.cn/31253.11.sciencedb.06954.

References
1. FERLAY J, COLOMBET M, SOERJOMATARAM I, et al. Estimat-

ing the global cancer incidence and mortality in 2018: GLOBOCAN
sources and methods [J]. Int J Cancer, 2019, 144(8): 1941-1953.
DOI:10.1002/ijc.31937.

2. SMYTH E C, NILSSON M, GRABSCH H I, et al. Gastric cancer [J].
Lancet, 2020, 396(10251): 635-648. DOI:10.1016/s0140-6736(20)31288-5.

3. UHLENHOPP D J, THEN E O, SUNKARA T, et al. Epidemiology of
esophageal cancer: update in global trends, etiology and risk factors [J].
Clin J Gastroenterol, 2020, 13(6): 1010-1021. DOI:10.1007/s12328-020-
01237-x.

4. CHAI E Z, SIVEEN K S, SHANMUGAM M K, et al. Analysis of the intri-
cate relationship between chronic inflammation and cancer [J]. Biochem
J, 2015, 468(1): 1-15. DOI:10.1042/bj20141337.

5. GRETEN F R, GRIVENNIKOV S I. Inflammation and Cancer: Trig-
gers, Mechanisms, and Consequences [J]. Immunity, 2019, 51(1): 27-41.
DOI:10.1016/j.immuni.2019.06.025.

6. ZITVOGEL L, PIETROCOLA F, KROEMER G. Nutrition, inflammation
and cancer [J]. Nat Immunol, 2017, 18(8): 843-850. DOI:10.1038/ni.3754.

7. CHASSAING B, VAN DE WIELE T, DE BODT J, et al. Dietary emulsi-
fiers directly alter human microbiota composition and gene expression ex
vivo potentiating intestinal inflammation [J]. Gut, 2017, 66(8): 1414-1427.
DOI:10.1136/gutjnl-2016-313099.

8. MALESZA I J, MALESZA M, WALKOWIAK J, et al. High-Fat, Western-
Style Diet, Systemic Inflammation, and Gut Microbiota: A Narrative Re-
view [J]. Cells, 2021, 10(11). DOI:10.3390/cells10113164.

9. DETOPOULOU P, PANAGIOTAKOS D B, ANTONOPOULOS S, et
al. Dietary choline and betaine intakes in relation to concentrations of
inflammatory markers in healthy adults: the ATTICA study [J]. Am J
Clin Nutr, 2008, 87(2): 424-430. DOI:10.1093/ajcn/87.2.424.

10. KIM S R, KIM K, LEE S A, et al. Effect of Red, Processed, and
White Meat Consumption on the Risk of Gastric Cancer: An Over-

chinarxiv.org/items/chinaxiv-202212.00164 Machine Translation

https://chinarxiv.org/items/chinaxiv-202212.00164


all and Dose-Response Meta-Analysis [J]. Nutrients, 2019, 11(4).
DOI:10.3390/nu11040826.

11. TSIGALOU C, KONSTANTINIDIS T, PARASCHAKI A, et al. Mediter-
ranean Diet as a Tool to Combat Inflammation and Chronic Diseases. An
Overview [J]. Biomedicines, 2020, 8(7). DOI:10.3390/biomedicines8070201.

12. CAVICCHIA P P, STECK S E, HURLEY T G, et al. A new dietary inflam-
matory index predicts interval changes in serum high-sensitivity C-reactive
protein [J]. J Nutr, 2009, 139(12): 2365-2372. DOI:10.3945/jn.109.114025.

13. SHIVAPPA N, STECK S E, HURLEY T G, et al. Designing and
developing a literature-derived, population-based dietary inflam-
matory index [J]. Public Health Nutr, 2014, 17(8): 1689-1696.
DOI:10.1017/s1368980013002115.

14. BODÉN S, MYTE R, WENNBERG M, et al. The inflammatory po-
tential of diet in determining cancer risk; A prospective investigation
of two dietary pattern scores [J]. PLoS One, 2019, 14(4): e0214551.
DOI:10.1371/journal.pone.0214551.

15. ABE M, SHIVAPPA N, ITO H, et al. Dietary inflammatory index and
risk of upper aerodigestive tract cancer in Japanese adults [J]. Oncotarget,
2018, 9(35): 24028-24040. DOI:10.18632/oncotarget.25288.

16. COOK D A, REED D A. Appraising the quality of medical education
research methods: the Medical Education Research Study Quality Instru-
ment and the Newcastle-Ottawa Scale-Education [J]. Acad Med, 2015,
90(8): 1067-1076. DOI:10.1097/acm.0000000000000786.

17. SHIVAPPA N, HÉBERT J R, RASHIDKHANI B. Dietary In-
flammatory Index and Risk of Esophageal Squamous Cell Can-
cer: Case-Control Study [J]. Nutr Cancer, 2015, 67(8): 1101-1107.
DOI:10.1080/01635581.2015.1082108.

18. SHIVAPPA N, ZUCCHETTO A, SERRAINO D, et al. Dietary inflamma-
tory index and risk of esophageal squamous cell cancer in a case-control
study from Italy [J]. Cancer Causes Control, 2015, 26(10): 1439-1447.
DOI:10.1007/s10552-015-0636-y.

19. LU Y, SHIVAPPA N, LIN Y, et al. Diet-related inflammation and oe-
sophageal cancer by histological type: a nationwide case-control study in
Sweden [J]. Eur J Nutr, 2016, 55(4): 1683-1694. DOI:10.1007/s00394-015-
0987-x.

20. SHIVAPPA N, HÉBERT J R, FERRARONI M, et al. Association
between Dietary Inflammatory Index and Gastric Cancer Risk in an
Italian Case-Control Study [J]. Nutr Cancer, 2016, 68(8): 1262-1268.
DOI:10.1080/01635581.2016.1224367.

chinarxiv.org/items/chinaxiv-202212.00164 Machine Translation

https://chinarxiv.org/items/chinaxiv-202212.00164


21. LEE S, LEE J, CHOI I J, et al. Dietary inflammatory index and the
risk of gastric cancer in a Korean population [J]. Oncotarget, 2017, 8(49):
85452-85462. DOI:10.18632/oncotarget.20008.

22. SHIVAPPA N, HEBERT J R, ANDERSON L A, et al. Dietary inflam-
matory index and risk of reflux oesophagitis, Barrett’s oesophagus and
oesophageal adenocarcinoma: a population-based case-control study [J].
Br J Nutr, 2017, 117(9): 1323-1331. DOI:10.1017/s0007114517001131.

23. TANG L, SHIVAPPA N, HEBERT J R, et al. Dietary inflamma-
tory index and risk of oesophageal cancer in Xinjiang Uyghur Au-
tonomous Region, China [J]. Br J Nutr, 2018, 119(9): 1068-1075.
DOI:10.1017/s0007114518000405.

24. VAHID F, SHIVAPPA N, FAGHFOORI Z, et al. Validation of a Dietary
Inflammatory Index (DII) and Association with Risk of Gastric Cancer: a
Case-Control Study [J]. Asian Pac J Cancer Prev, 2018, 19(6): 1471-1477.
DOI:10.22034/apjcp.2018.19.6.1471.

25. KIM J, LEE J, CHOI I J, et al. TNF genetic polymorphism (rs1799964)
may modify the effect of the dietary inflammatory index on gas-
tric cancer in a case-control study [J]. Sci Rep, 2020, 10(1): 14590.
DOI:10.1038/s41598-020-71573-8.

26. BAREKZAI A M, AMINIANFAR A, MOUSAVI S M, et al. The
Association between Dietary Inflammatory Potential and Gastric Can-
cer: A Case Control Study [J]. Nutr Cancer, 2022, 74(2): 463-471.
DOI:10.1080/01635581.2021.1883682.

27. SINGH N, BABY D, RAJGURU J P, et al. Inflammation and cancer [J].
Ann Afr Med, 2019, 18(3): 121-126. DOI:10.4103/aam.aam_{56}_{18}.

28. TRINCHIERI G. Cancer and inflammation: an old intuition with rapidly
evolving new concepts [J]. Annu Rev Immunol, 2012, 30: 677-706.
DOI:10.1146/annurev-immunol-020711-075008.

29. LV J, GUO L, LIU J J, et al. Alteration of the esophageal microbiota in
Barrett’s esophagus and esophageal adenocarcinoma [J]. World J Gas-
troenterol, 2019, 25(18): 2149-2161. DOI:10.3748/wjg.v25.i18.2149.

30. SOFI F, DINU M, PAGLIAI G, et al. Validation of a literature-based ad-
herence score to Mediterranean diet: the MEDI-LITE score [J]. Int J Food
Sci Nutr, 2017, 68(6): 757-762. DOI:10.1080/09637486.2017.1287884.

31. KENNEDY E T, OHLS J, CARLSON S, et al. The Healthy Eating Index:
design and applications [J]. J Am Diet Assoc, 1995, 95(10): 1103-1108.
DOI:10.1016/s0002-8223(95)00300-2.

32. SHIVAPPA N, HEBERT J R, MARCOS A, et al. Association between
dietary inflammatory index and inflammatory markers in the HELENA
study [J]. Mol Nutr Food Res, 2017, 61(6). DOI:10.1002/mnfr.201600707.

chinarxiv.org/items/chinaxiv-202212.00164 Machine Translation

https://chinarxiv.org/items/chinaxiv-202212.00164


33. SHIVAPPA N, STECK S E, HURLEY T G, et al. A population-based
dietary inflammatory index predicts levels of C-reactive protein in the
Seasonal Variation of Blood Cholesterol Study (SEASONS) [J]. Public
Health Nutr, 2014, 17(8): 1825-1833. DOI:10.1017/s1368980013002565.

34. WANG L, LIU C, ZHOU C, et al. Meta-analysis of the association between
the dietary inflammatory index (DII) and breast cancer risk [J]. Eur J Clin
Nutr, 2019, 73(4): 509-517. DOI:10.1038/s41430-018-0196-9.

35. ZHU Y, LI Q, XU X. Dietary inflammatory index and the risk of prostate
cancer: a dose-response meta-analysis [J]. Eur J Clin Nutr, 2020, 74(7):
1001-1008. DOI:10.1038/s41430-019-0500-3.

36. ZHU J, LING Y, MI S, et al. Association between dietary inflamma-
tory index and upper aerodigestive tract cancer risk: A systematic re-
view and dose-response meta-analysis [J]. Oral Oncol, 2020, 103: 104587.
DOI:10.1016/j.oraloncology.2020.104587.

37. FOWLER M E, AKINYEMIJU T F. Meta-analysis of the association
between dietary inflammatory index (DII) and cancer outcomes [J]. Int J
Cancer, 2017, 141(11): 2215-2227. DOI:10.1002/ijc.30922.

38. TORIOLA A T, CHENG T Y, NEUHOUSER M L, et al. Biomarkers of
inflammation are associated with colorectal cancer risk in women but are
not suitable as early detection markers [J]. Int J Cancer, 2013, 132(11):
2648-2658. DOI:10.1002/ijc.27942.

39. MUSCARITOLI M, AMABILE M I, MOLFINO A. Foods and their com-
ponents promoting gastrointestinal cancer [J]. Curr Opin Clin Nutr Metab
Care, 2016, 19(5): 377-381. DOI:10.1097/mco.0000000000000309.

40. FOX J G, WANG T C. Inflammation, atrophy, and gastric cancer [J]. J
Clin Invest, 2007, 117(1): 60-69. DOI:10.1172/jci30111.

41. LIU J, LI Z, CUI J, et al. Cellular changes in the tumor microenvironment
of human esophageal squamous cell carcinomas [J]. Tumour Biol, 2012,
33(2): 495-505. DOI:10.1007/s13277-011-0281-3.

42. BONOMI M, PATSIAS A, POSNER M, et al. The role of inflammation
in head and neck cancer [J]. Adv Exp Med Biol, 2014, 816: 107-127.
DOI:10.1007/978-3-0348-0837-8_5.

43. MILLER T M, ABDEL-MAKSOUD M F, CRANE L A, et al. Effects of
social approval bias on self-reported fruit and vegetable consumption: a
randomized controlled trial [J]. Nutr J, 2008, 7: 18. DOI:10.1186/1475-
2891-7-18.

44. FREEDMAN L S, CARROLL R J, WAX Y. Estimating the relation
between dietary intake obtained from a food frequency questionnaire
and true average intake [J]. Am J Epidemiol, 1991, 134(3): 310-320.
DOI:10.1093/oxfordjournals.aje.a116086.

chinarxiv.org/items/chinaxiv-202212.00164 Machine Translation

https://chinarxiv.org/items/chinaxiv-202212.00164


Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.
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